Salinity Distribution of Microplankton in the San Francisco Estuary
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Results

Figure 2. Map of San Francisco Estuary with
sampling stations

Microplankton are a diverse group of
planktonic (free floating) aquatic organisms
ranging from 0.02 to 0.2 millimeters (Figure
1). Defined solely by size, microplankton
span numerous taxonomic groups, including
both heterotrophs and autotrophs.
Microplankton are abundant in all aquatic
ecosystems and are important prey for many
organism, including bivalves, crustaceans,
and fish 1,2.
The San Francisco Bay is truly an estuary
as saltwater enters the estuary under the
Golden Gate Bridge, and mixes with
freshwater that flows in from the Sacramento
and San Joaquin Rivers. There is a gradient
of salinity from freshwater (0) in the rivers to
saltwater (30) by the Golden Gate Bridge3.

Results

Figure 4. Relationship between salinity and cyanobacteria.
Five most abundant microplankton groups
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Figure 7. Distribution of microplankton on
August 21, 2011.
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Figure 8. Distribution of microplankton on
February 6, 2013.
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Figure 5. Relationship between salinity and dinoflagellates.
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Figure 1. Examples of microplankton preserved in iodine, hence the red color.
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Figure 6. Relationship between salinity and pennate diatoms.
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Research Questions
How does the salinity effect the distribution of:
a. cyanobacteria?
b. dinoflagellates?
c. pennate diatoms?

y = -76.501x + 2152
R² = 0.0372
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Water samples were collected from the upper San Francisco Estuary (Figure 1).
Samples were preserved using iodine to stain cells and aid in sinking (acid Lugol’s solution).
Fifty milliliters of the sample was poured into a settling tube (Figure 3a).
The settling tubes were stored to allow the cells to settle to the bottom.
Excess water was removed from the top of the tube with a pipette (Figure 3b).
The remaining sample was transferred to a counting chamber (Figure 3c).
Microplankton were counted, measured, and identified with an inverted microscope (Figure 3d).
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The data includes over 304 samples that were taken over 3 seasons from 12 stations.
R² values are a measure of how close the data fit the line.
High R² values (i.e., > 0.80) indicate a strong relationship and low variability.
Low R² values (i.e., < 0.30) indicate a weak relationship and high variability.
The high variability seen here might be attributed to the influence of other factors (abiotic or
biotic) on each group including sunlight, nutrients, temperature, and predators.
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Cyanobacteria and diatoms were more abundant in freshwater.
Dinoflagellates were more abundant in salt water.
This would be expected when considering the physiological tolerances of these groups.
Data was extremely variable as numerous biotic and abiotic factors influence the abundance of
these organisms.
• Information on microplankton will help scientists better understand marine food webs and make
decisions regarding water resources, for example, this will help scientists determine where food
resources are available for copepods which are eaten by delta smelt4.
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